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(57) Abstract 



A process for producing a urinary human trypsin inhibitor (UTI) and domains thereof by using a yeast of 
the genus Pichia as the host cell; an expression system related thereto; a novel polypeptide at least having the amino 
acid sequence represented by formula (I) in the specification; a DNA coding for the same; an expression vector 
containing the DNA; a transform ant containing the vector, and a process for producing the polypeptide. The above 
UTI, expression system of each domain thereof, and process for producing the UTI and domains thereof enable UTI 
and domains thereof to be mass-produced readily and efficiently. The use of the expression system facilitates the 
preparation of variants or derivatives of UTI and so forth and contributes to the development of novel medicines such 
as a protease inhibitor. The invention also provides a novel useful polypeptide which is more excellent in elastase 
inhibitory activity than natural UTI and can be mass-produced 
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WO 96/03S03 PCT7 JP95/0 1 449 

£14 h U 7^ W > t t"*-:fej:tf*© K ^ ■< >©Ki&2Fi£, 

OKuni t zi K>-r >*e*Tl»#*m±«Bl&i: LTitic^I^W^ftC 
fctf'J^f-K, SK^y^^f- K£n- K-T5DNA, iSRDN A**?** 

tsct^at-r ^^^a^'j^yf 1 Kosit^&icHtSo 

iSttft*<e:5, c©J:-5/XJS»li»littMrt8SS«e CD I C) <F>£K« 
^ (Multiple Organ Failure: MO F) ££!jteU fim#ffitt£3l£*ecTo 
JiffiT©&£©££fr£MOF<f>D I C^©±#*Pf»^©£ffT#ara#£li 

(i) %mfr*>£M^®mB<Dmm\ mmztowuzmfftzm, (2) 

ii> stt{b$nyi»f«©»ffir5X7^^— tf(HNE) ^iMMnjaottta-rsx 

tf (HPE ) H©7 P nx7--tf^H4-r^^©-*{:*<5o ftoT, 
H©te*-C{i^ffi*D«8^*©i6ff*«liW-r'5*t, yof T~ tf©PI#©ro© 
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OirLT, al-T>^ h U^5/> (al-AT) t U T I tfStf ^n*7i\ (,vT*l 

al-ATIiilil^it'li^ftd^a-rs-t ij >yaf7-tr"Y>t t"*-T'& 
» *J£x 5 X * - -tr (l*f ^BSfttt^f # % Stt»*c: J; T&B (c£ 

-15. UT I Ox^X^-^Ifcfcttlial-ATKit^TP^C ta<»£tiT 
i^o tti, UT 1 (it hR4»i*}»«$n-5Se»/i©-c. *H:4it5i| 

ut i fv>t >afecf{:*nb<cH*r-5«f«!jf «; K£*£*i 

?w#s^«i:o**nii!jftrs*a#ii/j;<, r^^it^i^^^o* 

zests »; FWIia^ntl^^. 

SStt^nx7--trW > t k"* £ fcfi; 7*n ^ 7 — trffl 

£3£«yj©Bttli, UT I* it/^o^Ky-r ^^jtfeM^W^j*^ it), 
*^r< ^ + 7R»^^±iftlJBtLTII!j6-r5»f/ < :/A^tt*ffi«t-r5I tTS> 
So »^»f«X7^^--lf|flSffitt*lrU »^L<{iM(ijgfe^x^ 
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ttWZZli* ±SaiW^fi!c-r^<««ttftL^ft, UTI©cDNA£ 
Ufco $t»i:^IUT I ©fiffiT**ff+#X7X*-tfBSfttt©p££ft 

> UT lO-»0Ti y»^ja»LTA£5T * y»fi«|SUT Ifci^ttKy 
-T >©*£t>o&ffiS3UT I K.t£©*rffl*ttK££HiU *6i:aRfie»€- 

(1) UTlOKuni t zl FV-r> 1 ©r > jmLMS:?- Kf-SJfiSEM 
£W*-*DNA*a#*S e*TRBtf BIBS'*? UT I©Kun i t z 
£ K> * > 2©T $ ySBE^J^n- KT SttSEateff-TSDN A££=rf -5 f 
*TWI*ffl36^^^-, UT107; yUEJiJ^a- *tt£Efl£*r-*- 
* D N A £3-Wf * fcT * TRB# ffl ? * -„ 

(2) (i) cEtt©^r*i^©e*Ti»sffl56n^^^-^Ki£ft$nfc 

(3) (2) icEtt©br*Tm««*«u ut i©, n^uaoKu 
*^»se»«-ffffir5ct^afr*, ut i©^/«t< t*> ia©Kun i 

t zS Ky-f >©T$ -/»E?l*Wr5Se»©l!iS^ft 0 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Cly-Pro-Cys- 
Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 
G 1 y-Thr-Ser-Me t -Al a-Cys-G i u-Thr-Phe-G 1 n- 

Tyr-Gly-Gly-Cys-yet-Gly-Asn-GlrAsn-Asn- (3 I ) 

Phe-Val-Thr-Glu-Lys-Giu-Cys-Leu-Gln-Thr- 
Cys 



o 

Thr- Va 1 -A 1 a-A 1 a-Cy s-Asn-Leu-Pr o- 1 1 e-Va 1 

Arg-G 1 y-P r o-Cy s-Arg-A 1 a-Phe- II e-G 1 n-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Va 1 -Leu-Phe-Pro-Ty r-G I y-G ly-Cy s-Gl n-G 1 y- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (SCIII) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 
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Ly s-G 1 u-Asp-Ser-Cys-Gl n-Leu-G 1 y-Ty r-Ser- 

Ala-Gl y-Pro-Cys- I le-Al a-Phe-Phe-Pro- Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Uet-Ala-Cys- 

Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-llet-Gly- 

As n-G 1 y-Asn-Asn-Phe-Va 1 -Thr-G 1 u-Lys-G 1 ir- 

Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala-Ala- 

Cy s-Asn-Leu-Pro- Ile-Val -Arg-G 1 y-Pro- Cys- 

Arg-Ala-Phe-Ue-Gln-Leu-Trp-Ala-Phe-Asp- 

A 1 a-Va 1 -Lys-G ly-Lys-Cys-Va I -Leu-Phe- Pro- 

Ty r-Gl y-Gl y-Cys-G 1 n-Gly-Asn-G 1 y-Asn- Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (5*IX) 

Cys-GIy-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 



A la-Va 1 -Leu-Pr o-G 1 n-G I u-G 1 u-G 1 u-G 1 y-Ser- 
G 1 y-G 1 y-G 1 y-G 1 n-Leu-Va 1 -Thr-G 1 u-Va 1 -Thr- 
Lys 
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Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 

G 1 y-C I y-G I y-G 1 n-Leu-Va 1 -Thr-G 1 u-Va l-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-lle-Ala-Phe-Phe-Pro- 

Ar g-Ty r-Phe-Ty r-Asn-G I y-Thr-Ser-Me t-Ala- 

Cy s-G 1 u-Thr-Phe-G 1 n-Ty r-G 1 y-G 1 y-Cys-lie t - 

Gl y-Asn-G 1 y-Asn-Asn-Phe-Val -Thr-G 1 u-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-Ala-Phe-lle-Gln-Leu-Trp-Ala-Phe- 

As p-A 1 a-Val -Lys-G 1 y -Ly s-Cy s-Va I -Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- CxCIV) 

Ty r-Cy s-G 1 y-Va 1 -Pro-G 1 y-Asp-G 1 y-As p-G 1 u- 

Glu-Leu-Leu-Arg-Phe 

(5) $W*X7*^--tfK*hr SE*iStt£Wr5 (4) f2i£©8f£*''J^7' 

(6) h'J^i/>lc»r*H*SHt*irU ^o^SUTIICltLT»»f«x 

(7) (4) ~ (6) ©^-rn^JCEttOfira'-K'J^^f- 3- Kf ofiSE 

(8) (7) f£St©DNA£3-*i"f b£ft®kTZH79- 0 

(9) (8) O^^^-T^KIgft^n^WlKllfto 

(10) ( 9 ) Ett®]£5t£&tt£Jg* LT. ( 4 ) - ( 6 ) 'J ^ 

7*?- K ^tto^f^^gM**'^;/^ K«to:i€ 

ftftttZ (4) - (6) feacfHI*!)^:/^ K©fiit^rjfeo 
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(11) 7'of7— tV > 1 -©rSttoBtt^^^T J. j gs?gE?iJ£-n - KTo 

^se?ij©5' Tie^ do ©t i y®ge^j^ a- k-t -s^gg^s 

g£ £ tit: ^ ? ? - CTB1f£& 2 ntzm&&fc£®%t 3 C t Zft® 1 1 <5 

Ala-Va 1 -Leu-Pro-Gln-G 1 u-Cl u-G 1 u-G 1 y-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- (5UI) 
Lys 

El IS, ^*J;0*S»$n^UT I©-ftt»ii£,T<ri2T£><5 ( Watcher. E 
and Hochstrasser. K. , Hoppe-Seyler' s Z. Physiol. Chem.. 362. 1351. 1981) 

m2lt, UTICKuni t zSF/'f>li , < ttfKun i tzSF^>2 

0 3(i, ^D-z>rU:UT I c DNA©££gE?U (- 2 0- 2 4 0 ) £,t 
"fUT£>£o J. F. Kaumeyertl, Nucl. Acads Res. 14(20). 7839-78 

50 (1986) ®n£\-'&^tz 0 

^o-z>7U:UT I c DNA0£gge?iJ (2 4 1- 5 4 0 ) £tf 
TMT&Zo £S£-fl*. J. F. Kaumeyer^. Nucl. Acads Res. 14(20). 7839-78 

50 (1986) ®m£izft^tz 0 m^oummmj v\u zmmmTizmi 

0 5<i. ?D-z>rL/;UT I c DNA©^^ ( 5 4 1 ~ 7 8 0 ) £/T 
f03T-£>6o J. F. Kaumeyer^, Nucl. Acads Res. 14(20). 7839-78 

50 (1986) ©IR^(r^o^„ UT I ©c DNAfr£>$.#>tzT i ;WJ^TSi: 

0 6 1*. ?d-^>/L^UT I c DNA©£gg£?iJ ( 7 8 1 -1 0 2 0 ) £ 
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7Ts?m~C&Z> 0 i&&§^ll, J. F. KaumeyerU, Nucl. Acads Res. 14(20). 7839- 
7850 (1986) ©ffi^Kftofco U T I © c D N AfrbXibtzT i J WH\ £T£ 

c/Tto tt*>\ m^tDMmmmyj mi, M(i»jMitt©^L/: 0 

0 711, ?a-->ri/:UT I cDNA©££E?lJ (10 2 1- 1 2 3 5 ) 
^tit^^o i£&#^Hl, J.F.Kaumeyer^. Nucl. Acads Res. 14(20). 783 
9-7850 (1986) ©a^lCftofco UT I © c DN Afr t>#J&fc7 $ y »E?ij£T 
Sii/T-Tc tt*>\ H+©^JPIP^^^ Hi, &£5feflJT'$fflU^©£^L/co 

0 8 11, UT 1 ON^iS^n- K-T5ffl«, CfciSfcs- K?-5ffl«©i!&gE 

0 9 11, # 7/Bb e I - ER I 0«KIS«r^f®T*So 

11 Oli, #7/BbeI-ERIfrbpUTl -N©8tglg£*-f 0T& 

So 

0 1 1 U, #7/Bb e I - ER Ifr^pUT 1 -C©«*Xg«-^fBT«> 

So 

012(1, pUTI N-c©«»is*^-ra"c*-5, 

1131a, put i n-c/er i £*«-r*ig£*-rei-c*<s 0 

11 411, pUTI N-C/ER I fc«fctfpA0 8 0 7N©fflffill5Kif&EK 
fc J: P H H 3 1 0 ©ft &Xg£/TT0T£ So 

01 5ii, sue 2 ->r-*-^©ia$K?ij*^-r Hr** 0 

0 1 6tl, UT I ©Kun i t zS K>-T > 1 OC*fi* a - Kt5f 

0 1 711, UT I©Kun i t zS K>-T > 2©N*«£3- KT£®«£H& 
9&l£DNA©ikgEFiJ£^-f0T'&So 

0 1 8ti, UT 1 ©N;fc^:/f- KflHOKun i t zlhVO 1 tiiyKu n 
i t zW. K/- 4 y 2<D&fc?a.- y h^1"0T$)So 0*K # K j< > © 
l±UT I ©7 ;7SliTOb/;„ 



8 



WO 96/03503 PCT/JP95/01449 



mi 9ii, pHH3 o 5©»»xg*j«kc;-t©*iiHB*ifea^-r0T'*-So 

02 Oli, pHH3 1 3 0*URB*ifc0£*-t0T&5o 

02 1 li, pHH 3 0 6 ©**Igfc«kU 5 «e©*JR»*ift0^-r0r*-5e 

02 2li> pHH3 1 4 ©#JRB*J60£*-f 0r** o 

02 3 tt, fllfi I n t a c t - rUT I ©HPLC-GP CO^d 7 T-fA'^ 
&t 0T$>£ O 

0 2 4 1*, fl*«r D2©HPLC-GPC©:/D7 7^£*T0"C£"5o 
02 5 (J, mutagenic prinerKffl l*fcffii££^t"0T&5o 
02 6li. pHH 3 3 4 ©f8&Xg£^-f0T£>£ o 

02 7li. Epl-UTU 5c«SSUT I ©?n^ i l/TBfcoaF+Scx?* 

02 8I±. UT I ©Kun i t zMK*^> 1 ©N^jgfiiJC^Sn^tl/c 2 1 T 
5 ^i^^- K-TS 5* »bEc 0 5 2 1 *^ h S 
£j£DNA©i&SSI*!£^"rBT<feSo 0*. □"CIBX/^fiS*ii, PvuM^-T 

0 2 9IJ, pHH 3 3 6 ©«*XS*J<ky'e©WRil*ilb0^-r0T*S, 
0 3 Oli, pHH 3 3 9 ©«l»XSfcic;*©«|Ril*«0*^-r0T*So 
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£t\ ^H&JTO^UT I fc«*tf*©Ku n i t z g -f >i:o^TtfcBfl-f 
5o UTim thRtiO^n^a (Proksch)^O^fe (Proksch C. J 
. J. Lab. Clin. Med., 79 491-499 1. 197250 K*lSbT£tt ■ fSS£ 
n/iSet4©ynxT--tfV>tf^-T^0 (^Ht£ N B*iSS, 39g, 53 
-58 1, 197730 , Watcher, E $©9fftK* 00 1 l^rf-ftHtii^W 

f t*<ftl^tl"Cl^ (Watcher, E and Hochstrasser. K., Hoppe-Seyler' s 
Z. Physiol. Chem.. 362. 1351. 1981). ffi> 0 lCgrT* >'<?©-&t*i£li 

SRUTll^ 2o©8tgfi<ji::H&-f £Ku n i t zi r-V -f >fr£SSELT 
ttSo UT 1 Kfcl^Ttt* -J©Kun i t zl K^-T > 1 liUT 1 

©N*«fllfi*lHfl[fltU N»b»X.T7; JfmMl 2-7 7 t LT£& 
2n*fe©T'£>(K fc?-jOKun i t zfiKy-f>2ttUT I OC^ffli 
«i:ttllU N*fig^t>»x.-CT $ y 7 8 - 1 4 3 b LT/£8$tt3 *>© 
(Hochstrasser, K.lp. Hoppe-Seyler' s Z. Physiol. Chem.. 362, 1351, 

1981)o 

tfk DNASMS (cDNAEWfrfcTS y»E8l£flt£) CiSt, *H 
B JTl>9UT ]©Kun i t zl K> -<> 1 RtfK u n i t zffi > 2 li* 
fl<e'ftM2 \ZT7f,£tlZT i jm&m& : &1rZz£fim£ZtlX\,*Z (J.F.Kaun) 
eyer^, Nucl. Acids Res. 14(20). p7844-7845. 1986 : T ^ J 86. 87 

138 y<?frt>mm#.#>t>ntzT i jmmm cm i ) t«at5) 0 *g 

a KV?Kun i t zS K>>r > 1 fc^O'Ku n i t z M K> -f > 2 HM 
ftlictlb© hV-f ^^-ttl-etlSft-T-So CODNAffltt>LjfeCJ:n« 
, UT I ftfiitic^tt 4 4 l££^tt0 1 4 7T$ y&£=>- KlT^-5£\ 
^&£!UT 1 Kfcl^TIi 1 4 7&©7 $ yB^3fc«KkoEWlil8£SnTW,£ 
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^ (Hochstrasser. K.^. Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 198 

Do joTite^x^ttKUT i (Dftmzft om^. umizfLznz&miz+z 

i t zSKy-f>2©C*«7;>'im, 

Ku n i tzfi K/'f > 1 fcitfK u n i t z 13 K * -f > 2 li, 
n*<£a«F*ttO^DT-T— t?l!ft#»tt*Wr-5 (Gebhard & Hochstraber , Pr 
oteinase Inhibitors » Barrett & SalvesenH, Elsevier, 1986, p. 375 ) 0 

UTIOKun i t zM HV-T > 1 CDT $ y&E?ij£=J- K?5E 
£&^J£*rf SDNA^WlT^gg^?;?-, UT I OKu n i t zl 
>2©7S y8EflI£=J- K**tt£EW£*T-f 5DNA£aW*- SBS^? * 

9o 



WO 96/03503 PCT/JP95/01449 



Ala-Val-Leu-Pro-Gln-Glu-Glu-Clu-Cly-Ser- 

G 1 y-G 1 y-G 1 y-G ln-Leu- Va 1 -Thr-G 1 u-Va 1 -Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-Uet-Gly-Uet-Thr-Ser- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- 

Cys-Gl u-Thr-Phe-C 1 o-Ty r-G 1 y-Gl y-Cy s-Me t- 

Gly-Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- 

G 1 u-Cy s-Leu-G ln-Thr-Cy s-Arg-Thr-Va 1 -A I a- 

A la-Cys-Asn-Leu-Pro- 1 1 e-Val -Arg-G 1 y-Pr o- 

Cys-Arg-Ala-Phe-lle-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-GIu-Cys-Arg-Glu- 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-GIy-Asp-Glu- (SCV) 

Glu-Leu-Leu-Arg-Phe 

Kuni tzSK^>l®7 ~ y SfeSS^J^ti. Eftfi^rfiftOiSVlT:^ ft 
ttWCIi&OSUII X'jjkZftZT i J ftEH£H"5 0 

Lys-Glu-Asp-Ser-Cys-Cln-Leu-Gly-Tyr- Ser- 

Ala-Gly-Pro-CysHlet-Gly-Met-Thr-Ser- Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala-Cys- 

G 1 u-Thr-Phe-G 1 n-Ty r-G i y-G 1 y-Cy s -lie t - Gly- (5tVI) 

Asn-Gly-AsQ-Asa-Phe-Val-Thr-Glu-Lys- Glu- 

Cys-Leu-Gln-Thr-Cys-Arg 
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Thr-Va i -Ala-A I a-Cys-Asn-Leu-Pro- 1 1 e-Val 

Arg-G 1 y-Pro-Cy s-Arg-Ala-Phe-I 1 e-G 1 n-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-GIy-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (St I [ [) 

Cys-Arg-G 1 u-Tyr-Cys-Gl y-Val -Pro-G ly-Asp- 

G 1 y-Asp-G 1 u-G lu-Leu-Leu-Arg-Phe 

UTIC7 - jm&m&zi- K-f 3DNAtli, SiDN AfcaiSfctfSfcirT 

nfc*©^*TK*«cJ:0. UT I ©T $ yttEW*fl-r55eK*56S$-fr 
•55«t9^DNA T&niiVfr/j: SDNATftotU^, K 
un i tzlF^>107; y^E?nj$-3- Kf-SDNAfc JCFKu n i t z 

sk^>2©7;; mmn& - vr z d n a koi >t t mmx-h % 0 

UT I ©T $ y»EW£=i- K1-5DNAtLT, KF* U < fi^OtSHEJI© 
-»iLT0 3 7JMia7O&©££EW<Z>-j5tta6#3-6 6 1 - 1 0 9 5T'*£ 
ft 5 &SE8I £frr 5 D N A T£> 6o 

Kun i t zap** > 1 ©T$ VftE8|£n-K-r5DNA£LT, $?£L 
< {i*-©££E?iJ©-SBi LTB3 J5MH7£tt©££E*J©5 5£«^7 2 
4-891 -C^dn-BttllE^WrSDNAT**,, 

Kun i t z5KH>2©7; yBfcS2JiJ£:3- KT-5DNA <b UT. 
<f i L < ii-e©£SE?iJ©-gl5t 3 7^0 7 f2&©£SSS?iI©-5 *>£S# 
-^•8 9 2- 1 0 9 5 T'*$n5SSE^^-r-5DNAT'*i 0 

fc*>\ 3 Kxo«fi^it-rsc *HBjTi^±E-en-en©DNA(i, u 
t i ©t > jmrnz? - Kt9St>®T*ni^ 037^11 7 ic/T$n*£s 
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mESSS"*?*-^ _tI£<Z>DNAKj]0;LT, SRDNA£e*Tl8» 

f 5«HEyi€-wr s^^^ -r* setoff* u\, msf-c&s^&g 

^ot-^-tUli, AOXI^d^-^- C#^Bg 6 3 - 3 9 5 8 4 
« (EP-A- 2 4 4 5 9 8) ) , DAS^t-^-, gUSAOX 2 7n* 
MfHPM - 9 0 7 6 8 (EP-A- 5 0 6 0 4 0 ) ) t|£ffll>"5 

i/ri-fl^zf^ KtLTte, 8S>r >Hl>*~t? (SUC 2) (ttMHB 
6 0 - 4 1 4 8 8 *f £$ft (EP-A- 1 2 7 3 0 4) ) , a-Z?y?9- 
BS 5 9 - 1 9 8 9 8 0^&fR (EP-A-1 2 3 2 8 9 ) D <0j:«5^»ftfi*O 
HSA©i/rt;K^f K*fcli«e C#B8¥2 - 16 7 0 9 5^ 

&«(EP-A-31 9641)3, AI«HI«§6 Lfc ^r^UE^J C#§3¥ 1 
- 2 4 0 1 9 1 (EP-A- 3 2 9 1 2 7) ) l^l^CtmS. 

^-;^-^-tlm AOXl*-^*-*- (#0PB6 3 - 3 9 5 8 4 
(E P- A- 2 4 4 5 9 8 ) ) ^ffll^CtmSc «l^ffi«ttH I 
S4 (MBS 6 1 - 1 0 8 3 9 1 (EP-A- I 8 0 8 9 9 ) ) , URA 

3, LEU 2, ARG Amft&\7F$nZ>o 

o Mlt LTIi^^D^+i/J K> G-4 1 8, ?D7i.7ii3-A, 7* 
12, HIS4, URA3, LEU 2, A R G 4 m##tf ±>n?>o 
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-f £i&SS2?iJH©UT I * fcli-e©£Ku n i tzIK^ >©3SSL 
tf5Hfcf-#5tt£36Ey«*^aW1"<S"77;U K^? 9-ttz\f7 9 
-hI£DNA£'&& Molecular Cloning x a laboratory manua 

1 * Second edition. T.Maniatis3|8is Cold Spring Harbor Laboratory , 1989 

E£E*!l£{fc^fi<JK£j0cU ±EDNAirt kK:/?* $ K^? *-t?i:*A-r 

2 * * % m I i « L *M © % ? £ _ T Jfc gg £ & £ ft /- f + y g£§ { - 

MSKJ&Kftftttli. ^7iD^7 h& (Cregg J.T.t£, Mol. Cell. Biol. 5. 3 
376-3385H. 1985£) , T Jl* >) ti ( I tori H. H. J. Bacteriol. 153. 

163-168H. 1983^) 3£©&$D©;££<;:ftoT, e+T«»#**36W®^^ ^ 

JBHIE*l3h*hr*7SR#fcLTM\ Pichia pastoris GTS 1 1 5 t* (N 
RRL^Kt^ : Y- 1 5 8 5 1 ) fcttSo 
#&0JJ©JBKf£&tt7K UT I *fcli-e©*Ku n i t zS K>-f >©7 $ y 

$E^j£W^*g ess £*>©■?&£££{*. -emcsiAsns^? ? 

-fcLTti, ftibCSfil^^- K-r^±EDNAi:SD^THijii!!©->rt-;^ 

steSf£W-r£*>©-efcs 0 

T I ©4># < irfc l S©Ku n i t zfi hV-f >©7 S 7 S*E?iJ£WT ££6!» 

liCKun i t zSK^-r >©7 * ysEyij^wrss&Hcssig^a^ 

1 5 



WO 96/03503 



PCT/JP95/01449 



SRfiift^ffiW, Tie (a) - (c) ©Ig£fr r> - t 3 0 

(a) UT I ©4?£ < 1 SOKun i t zS FV -<>©T ^ yftEfllfc^rt 

(b) (a) T»6n^DNA**Wr*3i6a / <^^--ce*T||#^RC» 

(c) KBKe»(**«F*UT, UTIO^<tfel« 
©Ku n i t zS hV -f >©T $ y $E?iJ£W-f £geM£8j&-t£o 

:-t, UT I <D')?n < tbl SCKun i t zg >©T ^ 
3"tS£GKitt. UT I ©Ku n i t zSF7^>l J/;liKun i tzSK 

T> Ku n i t zM K> -f > l £ fcliK u n i t zIF/^>207; JWBM 

^■WLT^nii; -e©N*JSfc«tc;/^/c{ic^«cftb©Ti jfmn^Lx 

n*-tt«^ #J*.li'1WF6 - 2 2 7 8 4 KE«£ftfc£fcK* b 

LTteO. 0 l-8 9<y^;-;^f YNB^MUfe (0 
. 1% Yeast Nitrogen Base w/o Amino Acids (Difco tfc) ) fcitf 0. o 1 — 
8%^ ^y-^fYPfl (1« Yeast Extract (Difco tt) „ 2 96 Peptone 
(Difco tt) ) H^flJ^nSo 

ii« 1 5-4 3'C C»a(C(i2 0-3 O'CSS) T2 0-3 6 

aw©seif*»*-r«o *£3ttfc£SfWtr*7BR#©(*ttK£i&3fttt 
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n-a^s, man t£.<t?m®mm\, *>'<2H©rt#j o«fb^^ 
ii. ttwjfe, ifcttat©i&£. ts5«jfi;a:*ft, y^atas, ^>^?D7^- 

-fe* IH#iSf4 J: t> h 3$ l > + J*i 5 * * - ir KSStt £*Tf S ©T6 

tk-suti-c, ^©^i©T^®E^^^-r^t©rfen{^ ±ie#®£ 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Gly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Gly-Thr-Ser-Met-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr-Gl y-G 1 y-Cys-Met-GI y-Asn-Gly-Asn-Asn- (SC I ) 

Phe-.Va 1 -Thr-G 1 u-Lys-Gl u-Cys-Leu-G 1 n-Thr- 

Cys 



stv 1 1 1 vm $ n « t s y l t ^ r *> «t i > 0 

Lys-Glu-Asp-Ser (SSVII) 

Ala-Val-Leu-Pro-Gln-Gl u-Gl u-Gl u-Gl y-$er- 

Gl y-G I y-G ly-Gl n-Leu-Va I -Thr-G l u-Val -Thr- (35;II) 

Lys 

Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 
Lys-Lys-Glu-Asp-Ser (3£Vlll) 

s -/aETiJfcWrscinjgHLT. &7 $ ./KEfllfcfc/rttntfU'*:/?- k:: 
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III T^$nSTjy»RW*Wt-C^T%J:^o 

Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Gln-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (SCI! I) 

Cy s-Arg-G 1 u-Tyr-Cys-G 1 y-Va I-Pro-G 1 y-Asp- 

G 1 y-Asp-G 1 u-G 1 u-Leu-Leu-Arg-Phe 
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Lys-Clu-Asp-Ser-Cys-Cln-Leu-Gly-Tyr-Ser- 

Ala-Gly-Pro-Cys-lle-Ala-Phe-Phe-Pro-Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Uet-Ala-Cys- 

Glu-Thr-Phe-Glo-Tyr-Gly-Gly-Cys-yet-Gly- 

Asn-G 1 y-Asn-Asn-Phe-Val -Thr-G 1 u-Lys-G 1 ir- 

Cys-Leu-Cln-rhr-Cys-Arg-Thr-Val-Ala-Aia- 

Cys-Asn-Leu-Pro-lle-Val-Arg-Gly-Pro-Cys- 

Arg-A 1 a-Phe- 1 1 e-G ln-Leu-Trp-Ala-Phe- As p- 

Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe-Pro- 

Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 

Phe-ryr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- C^IX) 

Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 
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Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 

Lys-Lys-GIu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-lIe-Ala-Phe-Phe-Pro- 

Ar g-Ty r-Phe-Tyr-Asn-G I y-Thr-Ser-Me t -Ala- 

Cy s-G 1 u-Thr-Phe-G 1 n-Ty r-G 1 y-G 1 y-Cys-Me t- 

Gly-Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

A 1 a-Cy s-Asn-Leu-Pro- Ile-Va l-Arg-C 1 y-Pro- 

Cy s-Arg-A 1 a-Phe- II e-G 1 n-Leu-Tr p-A 1 a-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pr o-Tyr-G 1 y-Gl y-Cys-G 1 n-Gl y-Asn-G 1 y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- (sCIV) 

Ty r-Cy s-G 1 y-Va 1 -Pro-G 1 y-Asp-G 1 y-As p-G 1 u- 

Glu-Leu-Leu-Arg-Phe 

0 
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fflJM.DNA£ffi£m^T**i:Ki£T£Ci/><T*oo 

*©tt#©**l*#i::*IR3*lttl\, flRfi, F£lStt$£ 
ttfflLT{k£fi«Hiatf3ttfcfc©?*->Tt>«U\, $?£L<li, iftx.DNAS 
«5*ffifflUTftfi$n/i^U^^f- FT* So L< L< lie* 

R£, rt3*ttttfctt (WiLtfttftto, TJi*Ji{tm £g«m*T*>.H\, $b 
ti> mg^±l*&£n?*S^/cli£&£©£^tf 'Jx^u>r>J 3-;US?©# 

t^K-n-vm (mx.\tt\\. vii, viii ztz[tt\\\ mxffiZtizTijtm 

mZfttZ fc©) £KLTttS#'J'<7f- F©T $ y KK?iJ Cgfk U Stftt 
^ & ffl X h ft li\ I ^ 5 ££E?l n->TU^, 

mTOlcii, JCI r^^n^jHU^yf- F^^-F-T-SDNAtLTtt, S3 
7!iS0 7K^3tt*JS&Eai©-3 5, 5' ffl^£g#^ 7 3 6 - 8 8 8 Ttf£ 
n<5££5£?iJ©££$^-7 6 6 ~ 7 8 0 ©£&tK 
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ATCGCTTTCT TTCCT 

cfli» £ tit&&&mttt z d n a aw $ n -So a ixt* $ n 6 # >j f- 

K*o- Kf SDNAtUTIi. 0 3 7bMI3 7 lc^£ttS££E*!l© -3 5' 
flijfrb££f^7 2 4 - 1 0 9 5 r^$n*ttl6Eyi|©iS»^ 7 6 6 -780 
©&&tK 
ATCGCTTTCT TTCCT 

K£3- Kf *DNAt LTIi, 0 3 71S0 7 K*$n*iiUfcEfll©? S 
s 5' «ri*t>JS»-^6 6 1 - 1 0 9 5 T3F3nS<fiSE*!CDE»-lf 7 6 6- 
7 8 0 ©££j!>\ 
ATCGCTTTCT TTCCT 

i::aftSftfcfi$Efl£tf-rSDNAa<ffl^$ft3o 

stll'C^SnStf'J'^f- K£o- K-f -SDNAt LTIi, 0 3ftM@ 
7K?j^ttS££E?lJ©-5-&, 5' 6 6 1 -7 2 3 T^^n6tg 

£E?«£W-f *DNA, 5tVlI Tii?3ns#'J K£=J- K"T* DNAfc L 
T(i. 0 3 7^0 7K^£tt£ig&E?!l©9^ 5' flOfrb£g#^ 7 2 4 - 7 
3 5T^$tt*tt»EW*Wr<5DNA* ^VIIITTFSftStf 'J *W K£=J- 
KfSDNAtLTI*. 0 3 7iS0 7{ljF<**lS££EH©-5S. 5' 

6 1-7 3 5 T-/T$nS^SEyiJ^Wt-§DNA. Still T'^^nS^ 
'J^^f- K£=>- K-TSDNAiLTJi. 0 3 7}M0 7 K^SftSttSEflKD? 
5' 8 9 2- 1 0 9 5 T^SttS£2&Efll£*rf <5DNA*< 

1 o©t $ ./ttKttLTttttt&a K>#*tlSr KtHIU #2^ 
©DNAKIi. *n*ft±E©0 3 75M0 7T#;£3ftStt£E?9K*i^T, ± 

sa»*<fiedn/ctssEi»i©'5^ i oja±©££^0i£gTg&£tt/c££E 

*^ODNAIt ±i^0T•#;££ft*£&E^J(IJ!lO;tT*©5 , 
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fc «k X}/ 1 fzlt 3 ' *«KE£©--o£l±©i&aA<fl1n $ tlti ©T£> otU 

EflATG^*<*tf £fc3' *SKftfln£ft*i££EfllfcLT(i, »lh=i 
K>-C*5TAA, TAG U< l*TCA^*J/^n5o 
Sfc, *»!8©DNAIi, #£W©ffi»#'J^7f- K©7 $ yfitEflfca- K 

rs^SE^J^B' 5fciS*>«fcef/ifcii3' f&©7 ~ y&^**>j^;/^ 

K*3- Kr-5«SE^J*WLT^Tfc«k^o 
*369i©DNA{*^fc*#£Tfc$ftfc&©T&->'tt>,J:V>o 0 3 

DNA7^^7 'J-^cDNA7^^7 'J -m&tt18k LT, &&;lDNA©ft 
*8"JI©DN A SKI*, ffHx.li'^©i:?(:ft^o *3&UJ©8r&* 

8WLfcDNA£a£tt»tfK5MWLT, #BffrC*a-*-<5* U ^v-^ift 
DNA£fi£$ (fllx.!*, 3 8 1 AM, 7^7^ K'<-f * i/XfAXttfi) £ffll* 

-£> a»iDNAtt**ffl^T*38^0DNA*»«35rfti:LTIi, 33 
cDNA7^7'J-, SfefettDNA?^:/? *fcl*5C I Xtist I V$K* 

^n/iT iygifie^3- K-r5DNA^^tf*n;gjtt#nw^$*fe oaa 

, Site-directed mutagenesis <H>:>, Kramer. W Nucleic Acid Res.. 12 
9441—94561, 1984*£fc J; tfKunkel. Tl*, Methods in Enzymology , 15 
4 367-382 I, 1987^#JH) *PCR&5©&»©£irc*2HE*!l©iSfeg£ 
D N A CDi#HS £ff 9 £ ft So 

i/c, *^B«{iBirai©ir^^U^7'f- K£3- K-TSffiXEM^rSDNA 

2 4 



WO 96/03503 



PCT/JP95/01449 



5DNAmt5feoT*ntf, -eofijjEiiH^sn'tt^o W/ttfp br 3 2 

2, pUCl 8^ pUCl 9 %<D&m-?y Xi K^?*-, A g t 1 0 > A g t 

SBE©'*?*-!*, «i«©gfa^y^^ K^a- K-r^DNA(cfiDx.r 
*369J©*HS# 'J K*-S±rt-C56S * * * fc &©#Rtt ^at-^-^ff 

K*3- Kf5i£»EW©*36i!B©«ifisK»J^f- K©368L 

*^©DNA^ (Willi:, Molecular Cloning N a laboratory m 
anual > Second edition T.Maniatis Cold Spring Harbor Laboratory , 

1989^) wfc^xmxtzz. tiz&orpmt -sct^-c^So nmc^ 

3&ttJ&£Efl£fl#fi<Ji::£lRU *36H©DN A 1 1 1:75 X S K^?*-* 
fc 14 7 T - 2 9 -W^XAt Z> Z t fenTffiT* So 

A^^6ci*«Fat-rs^^^--c^»iEftsn«»teftf*icM-r-5o 
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SRJ&Kfefcttli. £{fc#;U^Aj£ x milJ\,\£Wi*m, ^f-^XHanahan. 
D Techniques for Transformation of E.coli. In: DNA cloning vol 1. CI 
over. D. M. (ed.) 109-136 H, IRL press . 1985SO iofiaojftcl^x 

m^mmtbxm^m^6^\ts ^id^xFS (Hinnen A. Pr 
oc. Natl. Acad. Sci. USA 75 . 1929-1933, 1978^. Cregg J.T.H, Mol. Cell. Bio 
1.5. 3376-3385H. 198550 , T <J ^if* ( Itoh H. 3£. J. Bacterid 
. 153. 163-168S. 1983£) $©&fl©a8i£ffll,*S c £ 0 

*£HJj©^®£»{**\ ^IgBflcDSfS^y^^f- K£CT£&#ftc#&£-£ 

©8r&* 'J^:^ K©»i6^ftT**o 

SStlHiS^ftli. Tie (a) ~ (c) (DJLmZ'n? z t£<8M ttZ*%W(D 
tt&X'Xzf? K©«i6^ttT*S 0 

(a) *3&91©*r8tf 'J*?*- K*3- KT*£g&?i]£irt<5DNA£f#Sc 

(b) (a) X®bnteDNA&ttTZ&&'<9 9-X'1$£1a!&£f&n&&£ 
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) *sv>ii tmmmmi w#mzibi5>Ms 1976^, mmfe) titiztm 

»Sfttf^*£l*KiBKtefc<*a^ £»Sn3»^li*©ifr*±»fr£]Mrr 

^dxt— tfa*#sHst*wr K©N*«fliKaiiT*£*i57 ~ j 

ffl^^>J^F^ii:»5C^T#5o -fttfr^ ^orT— tf|filF«f± 
Stt^tfTi y&EJfJ^s- K-rsifi^KWOS' *ttffl(c, SUITES ft* 

^Bli^ctKioT, 7" o f 7 -tf > h t7 - 1 lit ffl 4- 1: 'J K© 
> #jra*{*KfcM7*S63ia<*3*<*ft, ^io^DfT- try >fcb**-£»s 
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W^SC«k-5UT 1 fc.ktf*©fcKu n i t z 33 K/ -f >©£!££&, fecktfc 
ftKBag-f ££5££&&-f *C t^tlSo *SS«W©UT I £fcli*©£Ku 
n i t zS K> -f K"f SDNA££lTf SBa*?*-. fc.fctfK'*? 

feiCf^Kun i t zSK^^OfilJftli, UT I *><ktf-e©S-K u n 

C t(CckO, UT I i>J:^0#Kun i t zlK^ fcliSiilH* 

- ^!9iFm©PII%9»r/rncEX&©NriS(c«4 U# £ 0 

0ff*«x7^^-4fiB»fftt©fiinfc?rffl««f«#y^rf- h\ 

J*«l«k5K.-KU^^K©«i6^ft*ll«-rsci:*<TgSo 
*3B«M©yDr7— t?>f >th"^-©36a»»*ttli«k*ltf, 7"orT~tfE 

t*5 0 mmmttmu #M©M*^:/f-Kj«ft©7DxT-^>t 
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1. 7*>^7^«fc^X^ ttftlES^ 1989^, 

2. ae^a^ftj*. i98o*^ ratt 

3. aiE^ftf^v-aT^ 1982^. mmtt 

4. Molecular Cloning, a laboratory manual, Second edition, T. Maniatis 

INI, 1989^. 3-AF^i;>yA-A-.7t:7h'j- 

5. Methods in Enzymology , 65g> L Grossman 1980^ Academic Pre 
ss 

6. Methods in Enzymology „ 68#. R. Wu 19793^ Academic Press 

nmm 1 t^rmmmvovr i ©isa 

(1) UT I ©c DNACD^D-->r 
<D7o-:/<z>tHg 

J.F.Kau«eyer*KJ;0«£3tifcUTlcDNA ©£&K?iJ (Nucl. Acids Res. 14( 
20).p7839-7850. 1986) ©9*>, 2 oO-f >h t"^- K> -f >*3- Kf-SfiW 
KiiBU 40tt*1ira©fi$-CCC*S"**<50X jy±K#S£-?:/n--7'l &tf 2£ 

796 837 

• -fa-zf 1 GGTACATCCA TGGCCTGTGA GACTTTCCAG TACGGCGGCT GC 

1048 1089 
•T'd-7'2 GAGTACTGCG GTGTCCCTGG TGATGGTGAT GAGGAGCTGC TG 

C0aE?iJ£&(;LTO. 2//M FOD*7i» CT^'f K'Wti/^f AX 

• + £ffit^T, *'J=T7 ? U^f- K*DNA^JSII (*t=^3 9 2 

S&Ztltz* U ? OPC * - h 'J y ^ (T^7>T K^y 
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>j 3"? ? u** K^r- 3i p atp x-umm&ifra mmu. ioong 

©*<J d'7 ? ist^ Kt4.6MBq©7- 32 P ATP fc£fi£ L (*7HtT'l :5), T4 p 
oly nucleotide kinase (£S£S) £ffll*"C«£Kt£oT5lE;3-&* C £(C«fc 

(2) x^'J-->^ 
(a) —ft;* ? 'J 

t r-Bffi*c DNA A g t 1 0 yJJ'y l ) - (?a-yfy ?tfcS) ©7t~ 
^fc£4.2 xio 6 pfu/nl£tf**5i:SM8»tt (lOOmM NaCI. lOmM MgSOY 50mM 
Tris-HCl (pH7.5). 0.001* ^yf» TttHU *©100 /z 1 ifttfff*Bffi 
££fi£LfcSL ig£ifc£TB10 bottom agar7*U- h (1.5* ager/TB10*Jtfes 0 
15cm) (CMU 37rTtt7 MHBW >*a"<- h Lfc c 

E. coli C 6 0 0 h f 1 #£5m 1 L«*i:ttiL, 3 7 "CC 9 BfrlHJfr 
*Lfc 0 Ctl£2 L3M>i:^ttUc5 0 Om 1 TB 1 0 J&ttiCgfttt £L 
> 3 7'CT— 8fcJ»*Lfc 0 mmm<DS 0 0 'nmKfcNJSjBRfcMSUcftllBU 
, IHnfclft^l OmM MgS0 4 *»«1?i5fe*a, 2 5ml©10mM 
MgSO, /Jc&$(r&SL (iSSOD.oo = 3 1 . 2)>££K10mM Mg 
S0 4 Tf^'ffiTODio. s 2i:tHLtfl!ISlt, 

T4 "Cl-ftffLfco vx^-yu-h^fct)2 ftO>>7"l>> (colony/plaque 
screen. fa^>ttS!) £tSS!L/.: 0 ?#£>n/c/ > 7* U >£TB10 bottom agar7° 
V- h±T-37°C-%>r h U 7T-;©*(8^ofc 0 cn<i©y> 

7'U>£0.5N7jc®ft:-f- h 'JOAzK£${I5 afiSgfcU TAij'JIftHLt 
H«Oftft^ft»)SLfc^ ilT'iMeibf:o *©&. 1M Tris-HCl 
S«£(pH7.5) KgLT+ftU 2 xSSC «««T"J Lfc 0 Ztlt>%m&± 
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TML/:^ 7*b^>f7''J ^>f-fe*-i/3 >^?K(2xSSC2^ SDS. 5x Denhardt' s 
soln.. 500tfg/ml yeast tRNA)4 J T60 , C4 W>f>+a^-hU:o 

7*U'W7*'J y^-tr-i/3 / >7*U>£$T^'<7:rK#U&x.. &7* 
n-7'©'W7''J y>T-tr'-->3 (2 xSSC.23! SDS. 5 x Denhardt" s soln.. 

100 //g/ml yeast tRNA . *mm%i&tltz&zfu -7 f £^ig&£fin&&#M 
ltck<D) £lN?Lt& 40°C-Bfc' W 7' 'J y>f-tf-S/a > Lfco 

*©SK y>^b>^2 XSSC-2X SDS*»ttTM20£ffl.2xSSC-2X SDStRJS 
^T-52'C20^. XSSC-2X SDS*SffiT45*C40^IHft*L/ca. *y > 

£{*T#)400 ffl©^r+^<»t»n/:o li£X/£©>'7»l'J&<7*n-7 , l &tf2 

(b) u-->r 

-ft*? 'J-->n:ifflU:7X^-7'l/ - h^«^>7*n-7*l &tf2 

SLfclO**? h©top agarose *IWA<tKl5, 0.5ml SMfg^flSirA 
ttfcMK&WcSL ^ddWA^I »£ttl*.4 C C(I2.5 I$lfl!&5 LT7r~^ 
0Sffi*l>:<fot. 7T-^£iiJ&©lRK£l xio 7 pfu/ml<b€£LT. SM 
$ffi&T5 xio 3 . 1 xio 3 . 5 xio* pfu/ml©3 &Rtllf&HLfco Cft£>7 7 
-^ftftlOO i±\ t*f?m^*«100 /zl ££*I£U 37 , C20£lffl-r>*a'< 
-hLfco 3ml TB10 top agarose^Jjllx., ^i637 o CJr«fiLT4o^/cTB10 botto 
magar7*U-h ( 0 9cm)llM U 37'C-Hfe-O*^- h Lfc t Z 5 xio 
2 pfu/ml (IKS Lfctffl'J&T felt) 1 " 4 pfu/ml©7*v-^^KS^n^ 0 ftoT. 
ft©y >7'b >©tB£!(Cli> £115 xio 2 pfu/mlKi9!£Lfc&£{gffl U/c D 
-^X^ 'J-->^<!:f^fiHl> y >7'U>±T37 B C6 I* IB! 7 r - ^©^ipi^^ 
4 •CIl-SJ^L/io y^l/>*7^*'JSt. ^laES. Rtf2 xSSC 
'J ^L/:|, ^I^a^iJ ^-tf-i/g >&>£(2xSSC.2$ SDS. 5 x Denhardt' s 
soln.. 100 //g/ml yeast tRNA)*T60"C6 l$f8H h tfc 0 
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»K'W7*'J ?4*'-i/3 >tfc 0 >7'U>£ 1 xSSC-2« SDSTkfcfcTgfi 
(c) Hft*? 'J-->r 

KlOOtf 1 #fU&*Bttfc3ml TB10 top aga 
roset£it£U ? a637'Clc£fi LTfcWcTBlO bottom agarT* U - HiSl L 

/ >7*U>±T37*C3 1*187 T-^©»<B**>^<Cl\ TWJSIt, ^^0«L 

£;<>7*U>£1 XSSC-2X SDS**«TSaiO^IH©ft^ f 7 >777'( 
££T6 mil, *«ffl**U->£ffl^T«3fcLA:o 

(d) t7'?o-^>r 

H - :^o/; 0 B^t'077-i } ^D->|:o.5 ~2kb ©7v§ 

^-tr--> 3 >£frl\ (J. F. Kaumeyer^. Nucl. Acids Res. 14(20), p 
7839-7850. 1986 ) Kf8££ttTl >5 1. 2 ~1. 3kb ®-f>-*-h£ko6 ?d- 
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>a^cDNA£gj9itiU PUC19 ©EcoRI $&(rif7* 0 u y 7 Ltz 0 

$ipggfv7t'>^fc;^i\ n^ntzzr^^i kdna *ffi^rasE?ii* 

BBlfc, 

(e) £&ffi?ij©iffi^ 

[a-32p)dCTP £ffll*fc*>f r**^ftll«fcoT££Efl£ttgLfc 0 
KiiSequenase ver.2(7 7 ^vi/TS!) J; C57-DEAZA Sequenceing kit ver.2 

<e©i£3L ff^nfcUTIcDNA ©gSE^JIi, Kaumyer 3£©?B£ LT^-SS^J ( 
J. F. Kaumeyer^, Nucl. Acids Res. 14(20). p7844-7845. 1986) t^<^tT« 
(12 3-13 7) o 

'&t>ntiV7?o-- UTI cDNAC^JSXEJWtt 

S^fftfcNo. 7t**fl^TSft*frofc„ 
®UT I c D N A © # -t y h<b 

^Jfcfll 1 (1) Ti#£ttfcUTIcDNA ©£&E?iJ£tfct*Lfc£C.6, ££#^66 
0 ft©G£CKg&-r £C<bT^i:l&iIISB|^Aoro51HI-*>f h*<£b5C 
B JL/c (£g#^(*Kaumyer ^©flt£KSeofc) □ Aoro51HItr-r h*<4i;fc:f: 
ICkoT-^&ffiUTl ©N^SglC«^-r^SP^-C«fe^^WST$, 4&©&$$ 
iilC^l^^CWm^t^bnf:, UTI flt&«£?li441 £g 

fr£tt9147 y&£=>- KUT^So ^«ai)TI ©C^SSiT ~ /gfcli 

£KLeul43T£>0> Argl44£/c(^el45£ feoE^J©#£fcl8££ftT^£^ ( 
Hochstrasse K. ^. Hoppe-Seyler' s Z. Phisiol. Chem. 365. pll23-1230, 1984 
) , Asnl47£C**fcfcoR^tt«&aftT^fcl\, ftoTitfK^I^WKUTI 

bfrt>. Phel45£C*S«T $ jmiZTZZ ti:L/: 0 JH±©j5K5£« LTUTlcDN 

A (0 8) £DNA (77*7^ F^^->XfAX- ^ + /<>tt», model 
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392) TttfifcLfc, £l£DNA (iT--^^J|g^^JRgP^*«i:^-5» i 9 
KSmLfco C^£a- K<r£@igcKttl£Uc£j&DNA l±. C«®2 

-f^^o-^>r*No.7©^7^ * Ktt 7<C**r$tt3UT I c DNA 
©££#^504 <4(rTBbeIT«ffcL¥»*»{i«E«U/c», UdEcoRl £HtUT 
?*£ftfcUTIcDNA £#tfDNA KJt-£pIJC19 ©Snal-EcoRlfcfci:-*:/? a-- 
Lfc(#7/Bbel-ERU 0 9) 0 C ©*7/BbeI-ERI £ t> £ K££jj£DNA ©ffli£*£fc 

fee #7/BbeI-ERI £BamHI *J:C/BcoRI TiKHfcU UTIcDNA ££fc>DNA Writ* 
HiRL/co cn^UTI c DNA©££#*§-686 tt©Sau3AITfifktTSau3A[-E 
coM»rK-£ls]JRLfco #7/BbeI-ERI *UT I cDNA^S#^645 &©Av 
alfcitfEcoRI T»ftLT^2*H$£*II|iRLfc 0 f#£ftfcp|DNA Brfr£tf£ 
fiicDNA £*ML, N^3- KffiifcMSHg$nfc?D->pUTI-N£#fc (0 1 0) 

o 

feC «7/BbeI-ERI £UT 1 c DN A©££#^877 ^©PstlfcJ: tfEcoRl T/8 
fkLT UTIcDNA ©fc¥gB»££frDNA Brfi-£EJiRLfco :n^UT 1 cDNA© 
££#^1089ft©Hha[T^rt:LTPstI-HhaI Krfi-£@iRLfco #7/Bbel-ER 
I £PstIfc<fctfUT I c DNA0E»^1146tt©SinaITiB{fcLT'<?*-8B£ 
£HJRUr 0 $£>ftfcffiDNA BrH-S^fiJtDNA £g£U C*=J- Kfc«#»g 
Snfc?n->pUTI-C£»fc (0 1 Do 

pUTI-N£PstIMlTpUC19 fi*©PstI"*>f FfcUT I cDNA©£S 
#^877 ft©Pstl-!M h ©fU!©DNA mftZ®W btz 0 Ctt£pUTI-C©PstIiM h 

ftfiSUc (0 1 2) o c©7*7X> K£Aor51HI-Smal#Htt£C <b(:£9 3 #S}j 
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mm®®* 'J AEairi<l»*Stt/.:UTlcDNA C Zo 

(2) Sm-JvXi K p H H 3 1 OOfftfc (014) 
M^7WM%(D^Zfy7.l KT**pA0 8 0 7N (tfUfl^ 2 - 1 0 4 2 9 

0 ( E P - A - 0344459) ) te, ? o.-^ > y-fr-f h C E c o R I M£ 

fto 0 ctt(:StlS$-&*fc«>, MfcUT'l cDNAWt-57*7X; K 

PUT I N-C^Sma I f&ltLXC I P (calf intestine alkaline phosph 
atase:£j@i£#S2) &SU EcoRl'J (^fgitttfi) £3£U eft 

T3>tr>ft;t/E. c o 1 i HB 1 0 1 £3r&ir J: *) rafegl LT^7 X ; 

KpUT I N-C/ER I £m£U.: (0 1 3) 0 .I©??* > K£A o r 5 

IHIfcitfEcoRI T'MittZZtlz&O 3' #SlIRfI«® 'J AgEWGfc 
£<*ft*:UT I c DNA£#£C <t^ffl*S 0 

ut i <D%®%mmimzmmLtzBns\j c z->r±Ji^zfi- Vizm-it^D 

NA (ChangC. N. W. Mol. Cell. Biol 6. pl812-1819. 1986) *T--*)y 
ybtz'&. T4 k i n a s e£ffll>T'J >SefbLfc 0 CODNAIi*© 5 ' « 

^ecor 3* ^tsbz^mxmiztszzvizmftztixi;*), t 

t**7Jil*#©codon usage Kft^T-$©E&Bi!?iJ#&££ftTl^ (0 1 
5#M) 0 pUT I N-C/ER I£Ao r 5 1 H I&C/E c oR IT 

jftffcU UT Iitfc^£^frttO. 4 k b©DNAWrfr£[nJiRLA:„ *>tt&ll. 
dCDNASffrli. 5' 0*«a<^&SUT I ©N^HtttSU SUC2^/f- 
^<tfi&&£T#6o C©DNABfH-Ji. 0 8 d^-f MlUO^T 3 ' # 

mm mo * u a ^tks. 

5' $«CE c oR I »£»tt£ffT*«fc?KHRLfc£JSSUC 2 : j 
r-^^itfe^ pUT I N-C/ER I £Ao r 5 1 H I fcckt/E coRIT 
flirt: l/t?#£ttfcttO. 4kb©DNAI0rtf\ ttbtfKE c o R 1 ififfcp AO 8 
0 7N0 3o©DNAKfr*fi£U *BUfcfc. fttffiftlis > t*x> hir;l 
E. c o 1 i HB 1 0 1 £JBff£ftLfco »t>n/^RlEft(*^^«Sl3«J:*3^ 
KDNA£W«U WI!RB*i&S#tf K A 0 X 1 7o*-*- • SUC 2 
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yO'-TJl • UT I «fc^©«|£ffi« % StfUT I igfci^ • AOX 1 9-i 

X; K£pHH 3 1 0 btit&ltz (0 1 4 ) 0 
(3) %mft<Dftfttts£U*<D&ft 

PHH31 O^iStR v - i7 - T & -5 H I S4±® frJRSSI^S t u I W h -Cttttft L & , f 
t7g^f Pichia pastoris GTSll5tfc£, <e©&fef*©his4itfci : -ll£^(: 
X7 10^7^ h&(Cregg J. T.^. Mol. Cell. Biol. 5. p3376-3385. 1985) 

»£ftfc}&fffe3H*£5Bl ©YNB t&mo.n Yeast Nitrogen Base w/o Amino 
Acids . 2X dextrose)K«SU 30°CT 2 BTO^ L/c» Cft£5ml 2 xYP-2X 
/'J -trn-;l/^Hb(23! Yeast Extract. 4% Peptone. 2X glycerol) (riO% 
, 30°CT2 HB«P#Lli(*«-it»^-tf-fco cn£il>i>U2000rpm. 5 «fi) 
, »£ttfc»<**5ml ©YP-2* *9 J-)W&(,\% Yeast Extract. 2X Peptone. 
2* methanol) IZBAU JEK30*CT5 B1El*&%Ltz 0 
#£fc£il<>UlOOOOrpoh 5#. 4 *C) % *gF*±ft£0iR Lfc 0 »£ttfc«F* 

MM 2 Kun i t zfihV-O lfcektfKun i t zg Ky -f > 2©&a& 

mm 

UT I 5 2o©Ku n i tzIF^> (0 2) ©£*£t*+TlS? 

i tzIH7>f>lli> WKun i tzSK/>T>l ©N*SS«: 2 17-; 
ftfr£#*UT I ©N^7f- K^WflraStlfc^'J^W h\ f ^bt>, A 1 a 
1-Ar g 7 7 frStf* K (J£Tr\ N*^^^ KttfiDKu n i tzl 

&Kun i t zS K> 4 >M^7X $ Kli, WT©J: -5 C LTttfifc L/- 0 
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( 1 ) %$L-7?xi K©«M6 

N*^?^ KttflnKu n i tzIK/Ol, Kuni t ziS K> 4 > 2 «■* 
©gSl^X; F&m&tZtzWz, gcTN*^:^ Ktt&nKun i t zSK> 
-f > 1 ©C*3- K««*M-5^liSDNA (H 1 6) fccktfKu n i t zl 
-f>2©N*3-K««*»^^dcDNA (0 1 7) £iHSL/c 0 N^7*f K 
WKun i t zIK^W OC*3- KfcfltefiKDNAIi. 5' CPs t I 
3* CEcoRlft^*»^ fc+Ktfifca K>*»ttfc«iti 
L/io Kuni t zS HV-f > 2©N*3- FMMDNAIJ, SUC 2 y?' 
■r^£*e-f*5' fc^frsKflk 3" KApa Il$£*iS£J$ol»iiKL;fco * 
fc. 1 £&g&c<£ Or = jmo&itU L(wEW't , (iMR»*S p h I gUtttfffl 
fi^fftSCi^b, UT I c DNACSlif 9 0 2 (0 6#I) OC^AC^ 
IW; 0 ^0*rfcK»tt£*lfcSp h ISBttli, Kuni tzSF;M>l<hK 
unit z!K/>f>2tO|iamun i t zSK^>2©N*3-F« 

(T^5>f K^Vt^f^X • y t'OK, *f*;u3 9 2 ) £Jflt*TfTofc. 

®N*^7^ KtftDKun i t zl hV -f > 1 O&SL** 9 -<om*k (N*^7 
f- FfflKun i t zIK^> 1 : UT I c DNA©££§-*§-6 6 1-891 
, 0 3 7!»M0 7#jR) 

Hffiftll (2) T«SiU;pHH3 1 O^JKP^Ec oR I&tfPs t I ft 
ftU (SUC 2 i'r^ + N;^:/?- KttiUKu n i t zl >f > 1 flt&& 
(c-f) £Sfr0rtt£$J Offline c:©Wfr£0 9(:^TN^7f- KttJ&nKun 
i tzSF7^>l ©C*3- K««liff£Lfc£fi!iDNAi:£K:pUC 1 9© 
EcoRI »i:3SU ftffiSN^:/?- KflUnKu n i t zSK^>li 
fc-F-x-? h (0 1 8#M) ^U:^7X; KpHH 3 0 5 (E 1 9 
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) o C®pHH3 05 £EcoRI m<t LT?# ^n/citfc^ j.- 7 K p A 0 8 

0 7NOE c oR ISB&KlfAU N^7'^ KttHKun i t zSK>-f > 1 
M^7^; KpHH 3 1 3£ft)3cU: (0 2 0) 0 

®Kun i t zM hV* >2©36£^?*-©iHll (Kun i t z£K>-f >2 
: UT I cDNA©E£#*M 9 2- 1 0 9 5, 0 3 7bM0 7#JH) 

mmmi (2) t'iiifcpUTi n-c/er i zmmmmAp a i so 

Ec oR IfcHfcU Kun i t zS K> W > 2»i6»fc : FDN ABffr^#fc 0 c 
©BrJi-fcBl ODTfKun i t zi K/ 4 > 2 ©N^s- KflttfiritlS btz& 
j£DNA4-£tf<:£#SUC 2 S'r^l'&fc^iS-pUC 1 9©E c oR I 
KJWSU MKun i t zi K> 4 > 2«ic^ h (0 1 8#bb) 
SL/:^7X; KpHH 3 0 6 Z'&tc (B21). :©pHH 3 0 6 *Ec oR 

1 ^ffcLTlf^tt/citfc^--/ h£p AO 8 0 7 N©E c o R I SBttdlf AL 
> Kuni t zW >2Ha^5^ S KpHH 3 1 4£ftfi!tUc (0 2 2) 

o 

(2) £3L*©fftfcfcJ;tf*C!>tttt 

(DTfffiELfcN^^^f- KttflnKu n i t z!K^>10M^7X; K 
PHH3 13, Kunit z M K/ -f > 2 ©£^7*7* ; KpHH 3 1 4£S t 

f#£ft«r<£&i*£5ml ©YNB #«!(::«» U 30"CT2 BH«F*Uc 0 Cft 
£5ml 2 xYP-2^ 7 'J ir d -yH&Jfttr: 10% fiS®L30°CTl H«$Lf:l 
2Xl^£5J:'5{ry 9J-Jl&&tnU Md30°CT' 3 B Ltc a 

##tt*il^L(10000rpB. 5#. 4 *C) % f*£nfc*&*±»K-3^T* ###J 
2, 3IS«c©^fttC^oT, M 7i/>ts£Vt h»^X7X?-iri:^t6 
Fl^ffitt^a^fco *©&£, N^^WKttJnKun i t zSK^> I 
#©#*±»li^-fftt>IH$Ltt^ofco -Hun i t zM KV-<>2 26mt* 
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N^T'f- KftfinKu n i tzIKM>l ©C*=> - F®«i:o^tli^ 
j£DNA0g§&;U;fflW.:P s t I h^JffiT^. Kuni tzSK^ 

H 3 0 5 , Kuni t z M >f > 2 •> FffcLfcpHHS 0 6 14, 

D N A © D N A £ ffl t > £ * 7 M C ?«J ffl T 



WO 96/03503 



PCT/JP95/0H49 



mmmz mmm i x-m^m^^izx ^nmuzVT i cwt, i n t a c 

t - r UT I t^o) S^W^titfefiMl^^T^L^UT I ©K 
uni tzSF'^>2 (J£(T> r D 2 t^i) © t: *Tg£#i#g±if ^®fif 

( 1 ) %m±m-t><D%iM 

I n t a c t - r UT I m£.m®%%±ffitt, 1 OkD* 7 h©I^MJ}£(F 
iltron OMEGA 10K MINISETTE 75 SQ FT)Tft 1 OteKg&tU 50mM Tris. 20mM 
CaCU t^fefo CpH8.0)£ffll>TS#TUc o r D 2 ££§£#©#§±^1 li, &B 
S20mM<!:tt6 <fc -3 K CaCh lN-NaOH T'pH8.0 (if)S^Uc 0 C©D1» 

£ Anhydrotrypsin-Agarose 01x3. 5cm){i^fln U #i&iiiIj#£50mM T 

ris. 20mM CaCh ,0.5M NaClTffi#& N TO®#£0.2N HC1. 0.2H NaCl T'Sffi 
t5:ti:«J:!)Intact-rUT I *>«k r D 2 ©M^ff o /;„ &£tJB# 
li> Intact-rUTI Ko^TliMfcT+aatff L*> h 'J^Uy ^10 
T'S$&&, r D 2Ko^T(iO. IN NaOH TpH8 ttiSciSg L-fc > h 'J 7b 

^3TI»tt, *ft-?ft-80 'Ci:£#U; 0 *7^©ttiliUTIM ( 
M :/^>lfi§7£tt, #^#>J2) i UT7. 700-12. OOOu T*0, PassB^Og 
ttOBfTli Intact-rUTI T1.0-1.7X, r D 2 T10. 8-16. 2%~C$> r> tz a 
*»iR*l±^rnfe54.6-67.6!i;©5BIB(w*ofc 0 /j:*>\ S^O^ilUTKi 
, #ftl¥5 - 9 2 0 0#&«KeaUD#£i:ftoTlM8L/£o ^IUT 
1 H V > 2 (iHochstrasserH©?R£ (Hoppe-Seyler' s Z. Physiol, chem. 
364. P1689-1696. (1983) ) IZ'4E\,\ 3L®M\J T I £ h 'J 7-/ LT 

(2) fttt©$MJr 
(DSDS - PAG E 

ffifS! L/c Intact-rUTI Stf r D 2 £Laemnil i ^©^&<:r«E bTS D 
S- PAG EiZfriitZo Intact-rUTI03?u->li, HJfil©a<ij/< 
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frofco s/:rD2©2 ? □ - >i:o^t &ffi«*C*>-3 fc 0 I n t a c t - r U 
T I Tli21.3kDK;W K£tfU 43kDtt£K 7'o - K4\ 19. 4kD(i •> + - 
-Jtz-?4i—j<y K^Ufc 0 rD2Tli7.3kD t:f-^>K^U 
T I &*©Kun i t zSK;^>2fcfcEUft»ttfiT*ofc, 

ftfi Intact-rUT I &tf r D 2 Ko^Ty^ata? o v h T=y 7 w - 
:3fcV-G 3 0 0 0 SWXU gffifc : 0. 1M St&^M^A-O 
. 3M NaCl, pH6. 5> ^7?7>^'-;lF^fAtl) ^of: 
o 123i:lntact-rUTl OH P L C - G P C - i24Cr 
D2CDHPLC-GPC/^->^-T 0 

I n t a c t - r UT I ? n - >©S D S - P AG E TE&bft* 3 > 

€•36 I C/Tf, 

SI 

r UTI &CfrD2©N ^7;;SETO^ 



r UTI 43kD A-V-L-P-Q-B-B-E-G-S- 
21.3kD A-V-L-P-Q-E-E-E-G-S- 
19. 4kD E-D-S-C )-Q-L-C-Y-S- 



r D2 T-V-A-A-C )-N-L-P-I-V- 
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n i izmLtzmmz, %mm\jr i(o-&mi&tm<bi4t>i£zts inta 

c t - r U T 1 ©43kDfc21. 3kDI47 ^ J KR?U:I*£££*S-C& <0 > 19. 4kDl± 

mmw22m&frxmbxi^ z tfrtifr-itio t tz r d 2 iicDNA©i$ftt-i>- 

©K i ffi©fl!l£ 

ft £! I n t a c t-rUTI trD2©0>" h 'J k hff^£fcx5 

X*~tr K i «£M£Lfc„ 

»£2 «©ggT»L4 0 5 nm©iRfcft£«&ttKa!l£U 
26^o ft&tlfctSSI^bDixon -y h £ /iliEasson-Stednan^n v h CJ.G. Bi 
eth Bull, europ. Physiopath. resp 1980. 16(suppl. )iz£ *) K i tt£#a6/:. S 
l££©tf»tt{*, 0. 11C Tris. lOmM CaCl, . 0. 1% h ? J h >X-100 fr<b?s 
& (PH8.0 ) (J£TF\ <tU SSfli M^XKi S-2222 ( 

k a b i tt«) „ »«t»*x5X^— tf^liS-2484 (k a b i tt») £fflW.: 0 
fcfc&mt, TE©a0"C*4 o 

OyMJ^i/>li2 0mM CaCl*. 0. l«h7^h>X-l OO^f 
fc$(pH3. 0) T'6. 3xi 0-Mi:t8?U:„ ^l£»7 •> h 'J 2 0 

// 1 «i«ATl 0-«~ 1 0- 9 Mira>vSSt&f?L/cUT I 8 0 // 1 £ 
SO*, H<:|&3SftA£2 2 0 X£ 1 £fcli3 1 0 jm 1 JniLfco 2 5*CT 1 0 #185 
&Kfc%UZ 5mMlI?K9*KSI¥LfcS- 2 2 2 2 £ 1 2 0 ju 1 $ 3 
0 u. 1 fin*., 4 0 5 nm©i»*K£«l*l&CM£U.:, 

0«£j£x5 x 20mM CaClj , 0. l%K5^h>X-10 
O^tr 1 0mMiHt$8rft (pH 4. 5, UIT8HB«B £<^9) T5 x l 0' 6 
Mizftmttzo »Rl/:jf'l'«X7X^-t?l2 0 # 1 fg»ftA£ffli^T 1 
0- 5 ~ 1 0- s M©a^gSC^L/cUT I &<*8 0 u 1 £flO;L. !E(C^WA 
£2 4 0 u 1 £fc{i2 9 0 u 1 SrJlQ^o C©g£&£2 5 °CT 1 0£IHIgl£$ 
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ti-fcfc. 4 m MC 2 5 KDMS O/iKSTkKSISLfcS - 2 4 8 4 £ 

1 0 0 # 1 ttzlt 5 0 // 1 4 0 5 nmCDlii^g^i:KL/: 0 

Dixon ^o«f M:£5I***£2 Easson-Stedman^o y Mi 
3 d^-To 

£2 

mmr UTI i r D2©SI3flBW£fi 
&£ Ki (M) 



r UTI ^n->9-2 1.2 x lO' 11 
^n->9-7 1.3 x 1(T 11 
*o->9-8 1.5 xlO" 11 



r D2 D2-3 4.5 x 10" 11 

D2-5 6.7 x 10' 1 * 



1.0 x 10~ 11 
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fffSr UTI 












Ki (M) 












••tf 


r UTI 


?n->9-2 


3.1 x i<r 10 


1.0 x 10 


-e 






3.2 X 10" 14 


6.8 x 10 


-T 




^n->9-8 


3.8 x 10" 1 0 


1.0 x 10 


-« 


r D2 


02-3 


4. 5 x 10" 11 


8.5 x 10 


-7 




D2-5 


1.7 x 10" 14 


6.2 x 10 


-7 


35*f*fflUTI 




2.1 x 10-'° 


3. 6 x 10 


-i 



act-rUTK r D 2 b tli^SUT I bftmofeXhitz* tZWK 
*J$3-yX?-ifmWTtt, Intact-rUTI Tli^&SUT I [zit^X 
2~2*-?-K i m<X$<mmft®fr',tz 0 L^4>-#irKu n i tzSK 
> 1 ftfoWizmStZt^^ZtlX^tzttf^mj-yzt-ifKMlX, r D 
2*>Intact-rUTI t®m&<DmW%&£ft-DZ tfrt)fr-?tz 0 
*f.itlTfflh/;^MUTIIi, #Bjip5-g 2 o 0 ^£?Bi:!£i£©£&f:& 
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SIMM 4 fttSUTl (Ep 1 -UT I ) »C/-e©t?*TRB#&S£©ftfi 

(1) Kuni tzIK^>l itfc^O&S 

UTIOKuni t zSF7-f >1©7; / $?I2?iJ©-gl3£&£ U-MMU 
T I tf^SLfc, 2fe£tt, Kuni tzlF^>l ©?S14S5ft££fr£# (Me 
t-Cly-Met-Thr-Ser)^(Ile-Ala-Phe-Phe-Pro) ti:iotffo/:o 

g&li. U.S.E. mutagenesis kit (7 7 ^^7{tfi) £fl§Wcsite directe 
d mutagenesis Off ofc 0 ftd^-S^Wli* y Hij3stt£n/;7*n h n 

HStmT'ftJ£l//cpHH305±K£*ft*Ku n i t z 13 K / 4 > 1 itfc^lipU 
C19 ©lacZit£^©IE^:frfiti£ft£K}$A£ftTt^<£o -ecT\ mutagenic pr 
imerli+v [-©selection primer tffi—&±.lz&l£-$- 2> X o (Z Stiff Lfc e mutage 
nic primer©KI?iJ£-H 2 5 Ci^f o IBSf Lfc mutagenic primer© 5' ^4f§£T4ki 
nase"C'J ^ffiKtL, + y r-©7"n h zj — ;Kc^oTsite directed mutagenesis 
£fcc#ofc 0 ^*>\ selection primer i LTSspI/StuI selection primer (7 

OW9A^n/:Kun i t zIK>-f >1 itfc?-£llft Uc7*7 X ^ K£pT 
K325£Lfco 

(2) aiEUT Iiftfti 1 (Ep 1 -UT I itfrf) Hfc 

?# <ift/cpTK325£EcoRl J;t/Pst[Trt!HbLT 3 ' ««*^^N*^f- K 
ttflD&gKun i t zSHV-T > liSfe^KK-^tUiRt/Co &C:pHH306£SphI*> 
^tf EcoRlT^{btT5' g*^'fcKun i t z 12 K i 4 > 2 
miRL/io ^LTKun i t zIK^> 1 _bOPst lit FfrbKun i t zS 
Ky-f > 2 ±©SphIiM HBKHaS-rS^BlcDNA^WIlLfco C ft >i 3 # <h Ec 
oRI i8rt:LfcpUC19 <t£&gU gft©3r£UT[ (Epl-UTI £Ji 

#U-pTK332£#fco 
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(3) t' + 7gSM^X; K©m& 

pTK332£EcoRI iSit L-Tffbtt^&M&gUTI itfc+o.- 7 I^My^ 
$ KpA0807N ©EcoRl -T Mr«*£L, Epl-UTI M^X; KpHH334£Ml 
t (82 6). 

(4) £afc©f&£fc£tf*0tttt 

Epl-UTI KpHH334£«RB*StulT»YfcL, fSJMd 1 «k 2 £ 

e*TRB«GTSll5**JB»1£ilLfco 
»^n/c»Sf€R(*^5nlYNB«f«fellttRL, 30'CT 2 BRJ&R t,fc 0 Ctt£5m 

1 ©2 xYP-2%^'J-t?D-;H§i(|ii:iO%fg[®L30'CT2 Bffli&gftL &8R4 96 
Kfc*J:-5Ky ^y-;l/£^«&K»L^ 3EC30'CT5 BR«FRLfc 0 

tact-rUTI Kifc^Tfc h& * * — «?H#»tt©«5fc*<H*-C* fc 0 

(5) Ep 1 - UT I ©Blff«F*±»*N^©fl|« 

#»±i* 3 7 0 Om 1 £4X!T 7 0 0 0 r pm, 3 0#fW(TOMY Nol 
7 Rotor)«*», ff^nfc±l*0. 4 5/zm8£ (MILL I PAK* 

2 0 0 ; »J#7-MPHL2 OCA 3) ?»8fc N 1 OkD*-; h ©R*f atiSSg 
(FILTRON MINI S ETTE™ OS 0 1 0 C 0 1 ) T'7 5 Om 1 !: 

RttfL^o 0. 4 5 /zmJ£i!!i@&©*&g_t?S©UT I*tfli2 5. 6 u/m 1 f 
*>0. S$&*£g±?tii 9 9.2 u/m 1 T*-,/:, R»i&*±flU:, 2 0 

mMi'i^i^iCaCl: 1 N-N a OHT'p H 8 . OJZlHSLfc 

o -©ISS?S^Anhydrotrypsin-Agarose* (02. 0x2. 2cm) (:: 8s fin 
L#iSJfrig#£5 OmM Tris, 2 0mM CaCl 2 ^tM (pH8. 
0)&tf50mM Tris. 20mM CaCl 2 , 2 5 0 mM ^>X7- 
(pH 8. 0) T+#ft#&, i&#®#£0. 2N HC1, 0. 
2M NaC 1 T'JgfcBLfco 5 OmM Tris. 2 OmM CaC 
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1 a ^*T&$ (pH8. 0) (C^flfL-tr> h Ot'gJSlt^H 
fc„ ffifiS©UT I *fflfi(i2 1 6 0u/mlT*0, *7i»^IC*}f ^1 

tSfia©SDS«a*»^^->lix 20. 9 kDC£'<> K£tfU 17. 
1 kDKv^+-;<> K£^Uc 0 2 0. 9 kDttTS y>KEflLt££ft?-ST 
£><9, 17. 1 kDliN*i»©2 2T$ y»*<^5feLT*>0, ^-rn©^ 

(6) |8Ep 1 -UTI0t£tt»*f 
(DftfiEp 1 -UT I <DRXffl«F«lK$tt (K i ) 

mSEp 1 - UT I ©£88^ C h kh)^7X;>, 
*#x5**— to i:*f-f SK if(£TE®2ffcfc«oT«l£l,fco 

s*©gg©Ep i -ut ]fcftbmmk£2svxiofr®fcfo£i£t^ mn 

£2 »©gj£T-asjfjDL 4 0 5 nm<OlR*lt*«»Wll»«U 5EfcfcJi£«£*J6 
/Co If 6ftfct&*fr6Dixon h ifc(±Lineweaver-Burk ®2lfe:/Dy M: 

J:0K itt**86/c 0 Efc*©IIltott«**A*flH\ £ff(* h 'J 
S-2222 (kab i tt«) , »1>«X7X^-i?(HiS-2484 (kab i ttS) , 
7-7 7. $ >Kl* $-2251 (^-fb^Xattfi) fcfflUfco 

h »;^>'>li2 OmM CaCh , 0. 1 % Y v4 Y >X - 1 0 0 , p 
H3. 0T6. 3 x 1 0" 9 Mir^bfc o iiR$ •> h 'J ^ >ffi 2 0 jt/ 1 » 
MAT' 1 0-«~l O-'MKHHrWKftttLfcUT I&&8 0// 1 £JJD;U 
&ffiftA£2 20ju 1 i/cii3 1 0^1 JniLfco 2 5*CT 1 0#R8£l£&. 
t&«(l5mMC^S*l-SI?LfcS- 2222^-1 20/zl ifcli3 0 // 1 Un*. 
, 4 0 5 nm®Wftm*:W%mzm%Ltio 

t h M:/->>li2 OmM CaCl 2 , 0. 19<>h7-rh>X-100 3-*r 
S« (pHS. 0) Tl x 1 0- 7 MlI*«?Lfeo SRb h h U "7i/y%L 2 0^1 
(I. fi««AT 1 0 -"~ 1 O-'Mlia^SS^L^UT I &#8 0 /z 1 £flnx. 
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, 2 o u i £ tzaz i o u isn^/co zn^^jLB^-y h uy 

fe*«2 0 « 1 I', Sffi^AT' 1 0- s - 1 O-'MCS^gJtCft^UiUT I 
fc{*8 0 /z 1 fcfiDX., ?KS«jftA£2 4 0 u 1 £ fcli 2 9 0 u 1 £lJD;L/c 0 2 
5°CT1 0#fffl£l£&, &£l£&(C4niMC2 5 KDMSO/iKSJicKjgJBLfc 
S-2484£l00jUl£/ili50jul £ftl*. % 4 0 5 n mOKfcR^fttflft 

ouliz. »»«A-ei o- 5 ~ l o-'Mtra* LfcUT I &&8 o /* 

1 £fln*.> Ii:SI«A 1 8 0 1 *ftI*/So 2 5'CT 1 0£IHS£6SU 

5mM*fcH:2. 5mM(C&S7j<K*gji?UcS- 2 2 5 1 £ 1 0 0 // 1 fin 
X, 4 0 5 nm©»*E£iWIBKil|£Lfc. 

i4i:ffi!!!Ep 1 -UT lOKiM, EfcKMELfc I n t a c t - r UT 
ISra&SUT 34«K *£ELfctttt, Lineweaver-B 

urk 0 2^o 7 M:J:^T^ -eofftO«(i, Dixon 7o 7 M:J:oT*i6 

/Co 
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4 







wm (K i : 


nM) 




Intact-rUTI 


Epl-UTI 


h 'J OS/) 


0.21 


0.31 


0.38 


h D:/S/> (t h) 


3.9* 


6.3* 


6.4* 


^7X; > (h h) 


770 


460 


600 




3.6 


1000 


0. 57 



S4C/tUc HfjStt*<UTI©Kun i t zfi -f > 2fH#K£ 

®-ri>tmt>ftZ MJ^>^7^; >(l*tLTIi, K ififli^£*MUT K 
Intact-rUTIiEpl-UTI fc"Cli«iSE»©tt/i U 
fflfStt^Kun i tzIF7-f>l fligHt £ tftnSWi 7 * * —if 
KttlTfiKun i t z U h'/ ■< > 1 ©Stt*&Ki&$£fTofcE p 1 -UTI 
tt^&fiUT I <kD & 1 lntact-rUTIJ;H4t-y-K 

<2>ttffc«£tt©ffffli 

MA-Ct^^n/:Ep 1 -UT (2 x l 0"*M) Rtf^SUT 1 

Sffi ( 1 x l o-*M) #8 0 u 1 S»jftAT3 3. 3mMfrbl. 6 7MI 
tS13™U:;a7 ~ >T (^vf-rT^ttS) 1 2 0 1 » 

U MT1 0#fffl£[S£-£/; o ftt^T\ £g[fci£K7kK£ll¥Ltf: I 0 OmM© 
L->^^--> O tyJTXtttm * 1 2 0 // 1 8&linLT£lS£#iLU $ 
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"CT1 0£ISEl££#fc o 2 5%DMSOi:£J$?l/i4mM 

OS-2484 (kabittS) £12 0^1 M L££Mg£5H:rtJgIt ( 4 0 5 nm 
) TaMJEUc 

0 2 7C % 9v?i >Ti:J:ot»ft$hfcEp 1 -UT I Stf^SUT I 
"$©EE!»aue©«#©S|£ <H) tltzkZ. ?D7;>T*ifN>tb^ 

s ?ayi >T»fkCJ:oTRfi*O^SUT IT{iffff»«X7^^— tfPI§ 
fctt^ffiT LfcOlltf LT, Epl-UTI TliRES&ttf jffiy A>ofc 0 

T, X&SUT K Intact-rUTI tlsJH© h >) T^Hg^fc J; 

fcHUTlKit^Tl*— Intac t - r UT I Cifc^T 4 t-P-tg 
i&g©3&*d<Bi&£ftfc 0 

Ep 1 - UT Mi, ***©^SUT I ©N*»*M9 3 6 ft CE1 5 #bs) © 
/7t->1f<4 VD-fioc, R**©^«*aUT I©N»^3 8 ft (125 
#*0 ©/7 c ^-->^7x-;t,T5^>i:il^^nTfc<9, :©S«lt:J:oTiJ 

K(rifc{k-rsct*<tt^nTi^^ H2 7K/TfJ:-?i:Ep 1 -UT 
I ©#+£fcx 5 x ^-t'ifiSttli^SUT I Kit^T ^7;>TMi:i; 

p i -ut i iu tt\,xftm+&ztmw&tiz tt 
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mmms n^«2 it^s^muti cwt> ep i -d 2 i 

( 1 ) E p 1 - d 2 1 »£^CD#-tr>y hit 

WJ4TH^n/:pTK 3 3 2 £E c o 5 2 I &tf E c oR I tTiBffcU 
^^-DNAOEc oR IBrfrtC/CKun i t zfflKy-f > 1 ©N^Mc 

Eco52I-EcoR I UfH"i:*®iRLfco 
SUC 2 i/CTi-Mtm 1 5 K^Lfc£J8cDNA£GEffiLfco £/cKu n i t z 

a hv-r > i oN«i:w^n/:2 1 t $ ;m«-f3- ft* 5' 

£E c o 5 2 IiM htxommt, ZtUZft^t Z&f&DN A£**& -otz? 
vull^-f b*m*ZikTmmLiz (M2 8) o c:n«=>4#£«*gU Ep 1 - 
d 2 litfc^ffiftL/.:^;^ K p H H 3 3 6£m£L/c (02 9) 0 

(2) tr*TRB*S6a:/5>U K©mi!c 

( 1 ) T1#t>n/cpHH 3 3 6 £E c oR I m<tLT'&<btltzE p 1 - d 2 1 
Kp AO 8 0 7N©E coRIt>f Hrg&U ££77 
X; K p H H 3 3 9£ttfiSLfc (0 3 0) 0 

(3) H£t*©fFi£fc J: 

Ep 1 - d 2 1 K p H H 3 3 9 ««IR»XS t u ITMU H 

JS0»J1 fcitf 2 t^Ct>7lBf GTS115flc£Jgir£&L/.: 0 

»t»n^«5HEft**5nlYNB«F«!KttaL, 30'CT 2 HTO£ dtl£5m 
1 © 2xYP-2% f x ) -to — ;l/^ife(^l0^<fi® L30°CT' 2 Bfyj*Sf#SL **gg4 9<> 

Hbn/i#*±flrtt, llffi#J 1 T$£ft/c:fc&£©lntact-rUTI Ilit^Tlfi^ 

(4) Ep 1 - d 2 1 ©»««F*±i»frt>©fiffi 

«F#±flf 2 0 0 0 m 1 £4"CT 9 0 0 0 r pm. 3 0^ (TOMY No 9 
Rotor) «4>8, #bn/c±fS^0. 4 5 #mJg (M I LL I PAK* 2 0 
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0 * 'JtfT-MPHL2 OCA 3) X-M&Uz 0 M®Z 1 OkD*-; 
«R(FILTRON MINISETTE™ 0 S 0 1 0 C 0 1 ) T 1 0 0 m 

1 5 0 mM Tris, 20 mM CaCl, (P H 8 
. 0) 1 0Li:«lT2«fUc i»*0*«±»©UTI^ffilt2 3u/ml 
Tfcofco 3!ffr&©il$Sri|F^±^£, Anhydrotrypsin-Agaroseft 5 (0 2. 0 
x2. 2 cm) KS&JnL#iR*Si££5 OmM Tris. 20 mM CaCl 
! tSM (pH8. 0)&t;50mM Tris, 20mM CaCU . 2 
5 OmM'OXT i 'Jytt&WL (pH8. 0) "C+#&#&, ®^®^-$r 0 . 
2N HC1. 0. 2M Na C 1 £WS«"Cgai Lfc 0 8WIr#£JKS*£ffl 
l^T^tfr L-b > h >J 7 U y 1 0 T<m% Lftn&t Ltz 0 a«o D D ©UT I jjmt 

2 4 4 0 u/mlT*-jfc, 

WSiSOSDS ->li, 17. 7 kDir£><> K*^Lfc 0 £fc 

(5) ^SEp 1 - d 2 lOTOIf 
(DfitfiE p 1 - d 2 1 OSI«'lfiiFttK$tt (K i ) 

fffKEp 1 - d 2 1 ®&aB£ ( h 'J7->> th) , h^7X;> 

a* ©gg©E p i - d 2 1 «#t»*t*-en«e*n25iC"riofl"iHi5t5a, s 

S?£2 a©fiST»L 4 0 5 nmighfcft£«ai&(::j«j£U £CS*JJ8g£**!> 
fc 0 ffr£ftrt:illl£l£JKJ:9 % Easson-Stedman^D ? h (J.G.Bieth Bull. europ. 
Physiopath.resp 1980. 16(suppl.) 183-195) % Dixon 7*o 7 h * fclilineweab 
er-Burk 02^a 7 Hi J; OK i ft£*i6^„ filo^oaWR t LTSfljftA 
£> ifcllRli h 'jyi/>j-|i S-2222 (KabiM) , Mi7 7^-t'i:(i 
S-2484 (KabittS!) , $ >iriiS-2251 (S-fk^lfatta) £ffll*fc 0 

^ > h U 7^>l£2 OmM CaCl 2 , 0. 1 % h h >X - 1 0 0 
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M(pH3. 0) T-6. 3xi o"Mi:ftRU. 3R r >i/h'J^-»i8 2 0 
p. 1 atittATl 0"-l 0 - , M{ia*»K*f?UfcE p 1 - d 2 1 8 

0 # 1 €rJni, 5EK««ftA*2 2 0 jt/ 1 itzit 3 1 0 // 1 SO^.fco 2 5*CT 1 
Ofl-HIEl&aL *SIE«<:, 5mMfriEe*(-»li?LfcS- 2 2 2 2 £ 1 2 0 u 

1 *fcli3 0 u I mil, 4 0 5 nm®iRftK£gl$WfwM£Lfco 

fc h M7->>li2 OmM CaCh , 0. 1 « h?^ 1- >X- 1 0 O^f 
mm (pH3. 0) T'l.x l (T'MCftKLfco *§&fc h h 'J :/■>>« 2 0 jti 1 
(I, SttAT'l 0" 8 ~1 0- 9 M(ia^gKf&^L/xEp 1 -d 2 1 &{* 8 0 // 
1 £Jra*^ 5K«ftilfcA£2 2 0 // 1 *fctt3 1 0 ju 1 fiU;tfco Ztt££±IZO 

J?«frS*X7* 8»>£BT'5x l O-Mirf&^L/co tfKLfcfffi* 

X7^^-tl2 0^1i:, iliSAt 1 0 " 5 ~ 1 0 _, M(::«*»KK$&S?Lfc 
Epl-d21tfc#80;zl £flD;U 8H6ittA£2 4 0 1 *fc{*2 9 0 // 1 £ 
tin**:. 2 5*CT' 1 0#fS!£££:&, frfifcftll. 4 mMK 2 5 «DMS 
7jclIigjJ?L*:S- 2 4 8 4 £ 1 0 0 u I £tz&5 0 u I *tOiU 4 0 5 nm©© 

^7X; ^I$Bt8 x 1 O-'MKftflLfco ^U^7^; >&4 

0 1 ««|jftA-Cl 0- 6 -l O-'M^a^SKll^t/iEp 1 - d 2 1& 
{* 8 0 /i 1 £AD*, MKtt*ifcA 1 8 0 0 1 £mx.fco 2 5 'CT 1 0 
, 5mM£fcli2. 5 mMIC&STkK&PL/cS - 2 2 5 1 £ 1 0 0 

#im>u 4 0 5 nmOWIt&ZmtZVH-mZltzo 

tf) C3itt5<tS!Ep 1 - d 2 1 ©K i 1t£, ±E©M£&#TTl5}li(cifliJ 
llfclntact-rUTI, ?c&MUT I&tfEpl-UTI©Ki1Si:* 
KtfL/co g5*> * 1 £ELrt:ttliEasson-Stediian:/oy K * 2^ELfctt 
(i. Lineweaver-Burk O2^yo 7 hCck-^T^fc, -eoftfeOttliDixon ^d 7 
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B£IH£ttS?£ft (K i : nM) 

mm - 

^SUTI Intact-rUTl Epl-UTI Epl-d21 



b')Zf-y> (Oi/) 0.010" 0.015*' 0.015" 0.0094 " 



h U Zfis > ( t h ) 3. 9 * 2 6.3 * z 6.4 42 



^7X;>(th) 770 460 600 990 



$?tf»i£x 7 3.6 1000 0.145 0.093 



oTftfiUfcUT I (Intact-rUTI, Epl-UTK Ep 
1 - d 2 1 ) ©Ki tli^ilUT 1 ©*tti;:*f LT 1/5^^1. 6 {gOEffl 
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